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The Plant Kingdom

Osmosis in plant cells. The outer layer of the protoplasm of
a plant cell is somewhat modified and is known as the plasma
membrane. This acts as a semipenneable membrane around the
cell, while the protoplasm as a whole is a semipenneable membrane
around the vacuole. These membranes are of such a nature that
water passes through them readily, while some of the substances
which are in solution pass less readily and some
not at all. The solution in living cells is highly
concentrated and is connected by means of the
conducting tubes in the xylem with the roots,
and through these with the water in the soil;
this water is a dilute solution of mineral salts.
By the forces of osmosis aDd hydration of col-
loids this water is drawn into the plant cells
until the cell walls become stretched by the
water. Cells that are thus stretched are said to
be turgid, and the force of the stretching is called
turgidity. This turgidity gives considerable
strength to the cells, as was explained on page
37, just as a soft hose becomes hard when filled
with water, or a bicycle tire extremely rigid
when filled with air under pressure.'

If a cell is placed hi a concentrated solution
of sugar or of a mineral salt, this solution will
pass through the cell wall and will draw water
from the protoplasm. The removal of the water
decreases the size of the cell contents so that the
protoplasm is drawn away from the cell wall, as
shown in Fig. 76. A cell in this condition is said to be plasmolyzed.
If the plasmolysis has not gone too far, the removal of the con-
centrated solution and its replacement by a weak solution will
allow the cell contents to absorb, water and resume then* origi-
nal distribution. When fresh-water plants or the roots of land
pjants are placed in salt water, they are killed by plasmolysis.

Water may pass from cell to cell by means of osmotic pressure
or the hydration of colloids. When a cell which is exposed to the
air is losing water, the concentration of the dissolved substances
in it is increased, so that it tends to draw water from a neighboring

FIG. 75. Apparatus
for demonstrating
osmosis